Translational assessment of cardiac contractility by echocardiography in the telemetered rat.
Cardiac contractility was evaluated using standard inotropic agents in rats. We compared indices of cardiac contractility, i.e. LV dP/dt max from telemetry while simultaneously collecting EF (ejection fraction) and FS (fractional shortening) measures from echocardiography. Male Wistar rats were instrumented with telemetry devices for measurements of blood pressure and left ventricular pressure. Milrinone (PDE III inhibitor) and verapamil (L-type calcium channel blocker) at doses of 0, 3, 10, and 30 mg/kg were administered orally using a 4 × 4 Latin square crossover study design. Telemetry data were recorded at predose and continuously for 24h post-dose. Echocardiographic evaluations were conducted once at predose and at 1 and 2h after milrinone or verapamil administration, respectively. During the recording of echocardiograms, telemetry data were collected simultaneously. Blood samples were also collected to confirm plasma drug exposure. As expected, milrinone increased LV dP/dt max, EF and FS while verapamil decreased LV dP/dt max, EF and FS. Linear regression analysis showed a positive correlation between LV dP/dt max and EF or FS (P<0.001) with both test agents. A change in LV dP/dt max of 1000 mmHg/s was found to correspond with a change in EF and FS of 13 and 16%, respectively, in the telemetered rat. The correlation between contractility indices assessed by telemetry and echocardiographic methods in rat models has not received much attention to date. Our results with two reference compounds demonstrate that both methods are sensitive to alterations in contractility induced by inotropic agents administered to rats. The high degree of correlation between changes in LV dP/dt max and EF or FS in the rat enables a translational-element of clinical relevance following changes in contractility indices when measured with telemetry devices in preclinical studies.